Nonsubstrate induction of a soluble bacterial cytochrome P-450 monooxygenase by phenobarbital and its analogs.
A soluble, cytochrome P-450-dependent fatty acid hydroxylase--epoxidase complex from Bacillus megaterium ATCC 14581 can be induced more than 100-fold by the addition of phenobarbital or one of its analogs (hexobarbital) to the growth medium. These barbiturate inducers are apparently not substrates for the enzyme nor do they activate the monooxygenase in the cell-free system. The induction efficiency of both phenobarbital and hexobarbital can be significantly increased with respect to monooxygenase activity by autoclaving the inducer in the growth medium rather than by adding it to the medium after autoclaving. Turnover numbers of about 3 000 nmoles of substrate oxygenated per min per nmole of P-450 were obtained in crude cell-free preparations obtained from maximally induced cultures. Our data indicate that products formed by heating phenobarbital or hexobarbital in the growth medium are significantly better inducers of monooxygenase activity than are the unaltered drugs.